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Moon shot rehearsal: when the Gemini spacecraft meets its target
1

Westinghouse radar will guide the astronauts to this meeting in outer space
When the Gemini two-man spacecraft lifts
off, a dramatic dress rehearsal for the first
moon trip will begin. The astronauts' mission: to maneuver their spacecraft and join
it with an Agena rocket already orbiting
the earth at more than 17,500 miles per hour.

A new Westinghouse radar system will
guide the chase. Locating the target, the
spacecraft will send out radar pulses. Computer-translated responses will guide the
astronauts until the target is reached.
A vital prelude to future space travel, the

rendezvous experiment will one day be
routine. Meanwhile, Westinghouse is already working on other advanced radar
systems for lunar landings, planet exploration, space station support and deep
space missions.

You can be sure if it's Westinghouse

For information on a career at Westinghouse, an equal opportunity employer,
write L. H. Noggle, Westinghouse Educational Department,Pittsburgh, Pa. 15221.

Shhh! Enginuity at work!

That's Bill Emrich immersed in his work behind that
Lincoln engine. He's testing new oil additive formulations, designed to make new engines produce to their
potential. Yet, whatever he develops has to meet the
needs of older engine models, too. You might say it's a
matter of enginuity.
Bill uses several test engines: among these are a Labeco
one-cylinder, a Caterpillar one-cylinder and special
Lincoln and Oldsmobile engines. He tests oil additives
and formulations for sludge, rust, wear and reaction to
high-temperatures under severe operating conditions.
His findings will help car owners to get greater mileage
between oil changes, longer engine life. A most important
project. Yet, Bill is only 24 years old. Just last year, he
came to American Oil and is now working for Amoco

Chemicals, a sister company. Bill graduated from the
University of Illinois with a B.S. degree in mechanical
engineering.
The need for young professional people in positions of
responsibility and creativity is great. Bill happens to be
an automotive engineer, but he still might be working
for us had he chosen a different field—mathematics,
physics, chemistry. A variety of opportunities exist here
at American Oil Company.
For information, write to J. H. Strange, American Oil
Company, P.O. Box 431, Whiting, Indiana.

411011\..
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CIVIL ENGINEERING
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The President Comments

As Rose approaches its centennial, we are entering perhaps the most exciting
and undoubtedly the most significent period in the ninety-year history of the
Institute. The decision to double our enrollment and to achieve national
recognition for excellence in undergraduate education imposes new demands
as regards facilities, faculty, curricula and the overall development of the
Rose program.
Vigorous steps have been taken by the Board of Managers to make our
objectives a reality and a Centennial Committee will shortly be announced
to help us develop our plans for the next decade. It has been suggested that
the Centennial program be initiated by a Great Convocation with nationally
recognized participants to be held on the campus during Parents Day, April
30 and May 1.
There has perhaps never been a time in the history of the United States
when a new kind of education in science and engineering was so vitally
necessary. Rost can and must play a leadership role in providing this new
kind of education and this will be developed as a central theme of the centennial program.
The cooperation, assistance and good will of the student body, administration,
staff and faculty in assuring the success of our program will be urgently
needed.
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editorial

GOLDFISH MAY BE BETTER

Commenting on the recent sit-in demonstration at
the Berkeley campus of the University of California.
a news commentator contrasted student political activities of today with the goldfish-swallowing of our
fathers' college days. In examining the issues surrounding the Berkeley fracas, one might conclude that
those students at Berkeley would be well-advised to
try goldfish. Few people have been harmed by swallowing a goldfish. Almost certainly no one has acquired a police record from such a deed. And, although
it may, in itself, be a rather silly thing to do, goldfishswallowing offers little danger to the bulwarks of law
and order or to student discipline on campuses across
the nation.
By allowing themselves to become involved in such
activities as the Berkeley demonstration, hundreds of
students who in all likelihood know very little about
the issues at stake, but instead have fallen in with
demagogic orators and professional agitators, have now
acquired a police record and a label reading "troublemaker."
The issue at Berkeley nominally centers around

something called the Free Speech Movement. (Four
members of the F.S.M.'s executive board have reportedly described themselves as "revolutionary socialists.") The Free Speech Movement seeks to change
the University's policy toward political activities so
that students may not be disciplined by the University
for any off-campus political activities, legal or illegal.
The real issue, though, is this question: Who runs
the University of California—the students or the faculty and administration? University President Clark
Kerr has taken the stand that the faculty and administration shall determine policy, and not the students.
For this stand he is to be commended. The faculty, on
the other hand, voted overwhelmingly to yield to the
pressure of the students. This is regrettable, for they
may well have voted to turn the campus over to students more interested in "causes," real and phoney,
than in education or peace and order on the campus.
It would be worthwhile for Rose students and faculty to consider what their reactions would have been
if such an incident had happened at, say, Indiana
State College. Whose side would you have taken?
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You can
have a lot of
fun on Timken'
Bearings

INBOARD WITH AN OUTDRIVE. This new Chrysler-Dana Drive 90° offers boating
buffs big power in a small space. Dock your boat at home? The outdrive tilts up
55' for easy trailering. Timkee bearings keep the prop and drive shafts rigid
as a Marine.
SEATS IN MOTION. New York's new Shea Stadium stands move to accommodate
10,000 fans in two blocks of 5,000 seats. They roll on Timken bearings from the
first and third baseball foul lines to the football sidelines.
NO PLAY FOR BEARINGS. Timken bearings work hard to make your world more
leisurely. They're made of nickel-rich steel for long life—even when loads and
conditions become unsportsmanlike.
FORE? NO, THREE. Three wheels for the golfer who'd rather swing than walk.
This new Cushman Golfster is a smart way to cover the links. Eight Timken
bearings were chosen for the drive, axle and wheel applications. They're
precision-made and case-hardened to take shock loads. The Timken Roller
Bearing Company, Canton, Ohio. Also makers of Fine Alloy Steel and Rock Bits.

QUALITY TURNS ON

TIMKEN.
TAPERED
ROLLER BEARINGS
Learn More About the Timken Company, an Equal Opportunity Ernployer. Send for Career Booklet.

Tales about precious stones shining in the dark stretch back into
antiquity. They are supposed to
have adorned the temples of the
Gods and crowns of princes. This
might have been the first technical
application of luminescent material.
The legends and fables of the Near
and the Far East are full of such
marvelous jewels. From there they
return to the fairy tales of medieval
Europe. Benvenuto Cellini, a story
teller, not only knew many of these
tales, but at Ragusa in a merchant's
shop he saw with his own eyes a
white sapphire which spread from
its interior a sparkle so beautiful
and bright that it illuminated a perfectly dark room.
What are the causes of the phenomenon known as luminescence,
and what are its properties?
There are hundreds of individual
uses for luminescence. Luminscence
began to play a rather important
part in the technique of scientific
research in the last decades of the
nineteenth century. Fluorescent
screens were used in ultraviolet
spectroscopy: cathode rays and canal
rays were investigated with their
help. Fluorescence of such a screen
led to the discovery of x-rays and
more indirectly of radioactivity.
Cathodoluminescence was the most
important method by which Crooks,
Bois Baudran, and others succeeded
in discovering and ultimately separating the rare earth metals.
It took much longer before any
important applications of luminescence were found useful outside of
research laboratories of pure science. It is true that as early as
1625 a man called Peter Poterius
made little animals from phosphorescent material "which were a very
lovely sight at night." The manufacture of such phosphorescent
novelties has become a fast growing
industry lately. However, it is also
true that at one time it was asserted in an article in "Handbuch der
Physik" that fluorescent lamps had
no future for illumination. They
were considered to be inefficient.
This was probably correct for the
only type of fluorescent tubes then
existing. The ever increasing num8
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By Pete Taylor, Jr. Chem.

ber of fields in which luminescence
is applied to practical purposes is
capable of being the principle contents of future books.
Light is a form of energy and
energy must be put into a system
before it will act as a source of light.
Generally, the energy supplied is
thermal energy and this causes electrons within molecules to be found
in excited states (higher energy
levels). The higher the temperature
to which the system is raised, the
more molecules are found in an
excited state and the higher the intensity of light emitted. In some
cases, however, light can be produced without increasing the average kinetic energy of the system,
i.e., without heating it. This type
of light is known as luminescence.

There are two types of luminescence,
fluorescence and phosphorescence.
Fluorescence is due to the spontaneous transition of an electron in a
molecule from an excited state to
lower energy level. The time required for this is usually very short
(10-' seconds) and practically never
exceeds one second. Also, fluorescence is practically temperature independent. Phosphorescence, on the
other hand, is characterized by an
afterglow where the electron does
not return immediately to a ground
state (E0) after being excited, but
moves to a silghtly lower energy
level (E,) where it remains until it
again acquires enough energy to return to the excited level (E.,) and
then returns to Eo. The energy required to re-excite the electron to

E2

i Increasing
Ene rgy

z
z
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,,
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1= absorption of
energy by an
electron
fluorescence
2=
process
3 = phosphorescence
process

Pete Taylor is a junior from
East Aurora, N. Y. majoring in
chemistry. Pete is an A.C.S.
Student Affiliate and a member of Sigma Nu fraternity.

is obtained from the thermal
energy of the surroundings. At very
high temperatures, the return time
is very short, if the temperature is
low enough, the electron may be
trapped in E, and will remain there
until the energy difference (E, —
= E) needed is acquired at which
time the electron will return to the
ground state Eo see Figure 1).
A type of luminescence which fits
neither of the descriptions of fluorescence or phosphorescence is the
situation in which the electron acquires enough energy to completely
remove itself from the molecule.
Upon rejoining another excited
molecule, light is emitted. The time
required for this phenomenon is also
rather short, usually a fraction of
a second. This recombination afterglow type of luminescence is a bimolecular situation, whereas fluorescence and phosphorescence are
monomolescular.
The type of energy usually emitted
during luminescence and the excitation of electrons in a molecule is
light energy. The part of the spectrum which is generally associated
with luminescence is the visible and
ultraviolet portion, visible light extending from about 7000 A, the near
ultraviolet (UV) from 4000 A to
3000 A, the far UV from 3000 to
2000 A, and the Schumann UV from
2000 A to 1200 A. X-rays are sometimes used to cause luminescence

100

sensitivity

cone vision
a
b— roc. vision

50
5550 A

0
4000

5000

6000

7000
wavelencth

8000
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and its range is from 100 A to 0.01 A.
As far as the method of excitation
is concerned, there are only two
important types of luminescence:
photoluminescence, produced by the
absorption of light, and electroluminescence, which is produced by
the impacts of electrically charged
particles (electrons, alpha-particles,
canal or positive ion particles, other
ions). Other types of luminescence
are chemiluminescence, bioluminescence, thermoluminescene, triboluminescence, crystalloluminescence,
and sonoluminecsence, but these are
relatively minor types.
In order to excite photoluminescence, light must be absorbed.
Since light is absorbed and reemitted in quanta of energy (h)(f)
(product of Boltzmann's constant
and frequency) according to quantum theory as established by Planck
and Einstein, and since no more
energy can be emitted by the individual molecule than that it has absorbed, luminescence can have no
greater frequency or shorter wavelength than the exciting light. The
emitted may be of smaller frequency
or greater wavelength if the total
amount of absorbed energy is not
given out in the emission process.
In condensed systems (liquid or
solid) this will generally be the rule,
since the excited molezules are apt
to transfer at least that part of the
absorbed energy which is contained
in the oscillation of the nuclei to
neighboring molecules in the form
of heat before the emission of light
occurs. A law found empirically by
Stokes states that fluorescent light
always has a greater wavelength
than the exciting light and its corresponding absorption bands. This
law was explained by Einstein on
the basis of quantum theory. Minor
exception to Stokes' law are possible
if at higher temperatures heat
energy is transferred from the surrounding molecules to the fluorescing molecule during the time
it stays in the excited state.
A substance perfectly transparent
to visible light can never be excited
to luminescence under the action of
visible light only. It can, however,
(Continued on Page 26)
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Stability

The stability of a body in motion
can best be evaluated when interfering forces are severe enough to
test its structure or divert it from a
pre-established direction. A corporation is a body of people in motion
and its stability is measured by
planned achievement.
As a corporation NCR has been
tested for more than 79 years.
Throughout this period, direction
has been maintained and objectives
achieved. The objective of NCR?
Better systems for business. This
singleness of purpose with balanced diversification has led to
growth and the TOTAL SYSTEMS con-

cept. The products and services of
NCR, made possible by practical
research and development, are respected throughout the world in
120 countries.
Research and development at
NCR is broad and reflects a seriously
considered investment of past years.
Plans for future expansion of facilities reflect a faith in the stability
of the Company and in the devoted
talents of NCR men of science who
will add impetus to overall plans.
The stability of NCR is conducive
to the advancement of career-minded scientific and engineering
personnel. Creative efforts are re-

BE SURE TO VISIT THE NCR PAVILION AT THE NEW YORK WORLD'S FAIR

warded with responsible challenging
work. Professional individuals at
NCR find the personal stability, understanding and encouragement
required for growth.
Personnel with professional
backgrounds and interest in organic or physical chemistry, solid
state physics, or chemical engineering in areas of paper technology,
inks, ribbons, coatings, etc., are
invited to contact us.
T. F. Wade, Technical Placement,
The National Cash Register Company, Main & K Sts., Dayton 9,Ohio.
An equal opportunity employer.

THE NATIONAL CASH REGISTER COMPANY

Your life at Du Pont I one of a series for technical graduates

Would you make a good catalyst?
With us, creative technical employees are natural catalysts.
They cause reactions. Good ones.
For example, they helped us double our sales to $2.4 billion
in the past 12 years. In the past 28 years alone, their research
efforts helped us develop new products that created 40,000 new
career positions. At this writing they're ironing the wrinkles
out of 200 completely new products, with more on the way.
Technical men and women are happy at Du Pont, too. They
get a chance to move around—to actually change jobs without
changing companies and without losing their accrued benefits.
Their future bursts with promise, because they know we fill
important positions from within.
Would you make a good catalyst at Du Pont? Learn all the
facts by letting us send you more information. Write us a letter
now (or clip and mail our coupon).

4UPOO
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Technical men we'll especially need from the Class of '65
Mechanical Engineers
Industrial Engineers

Chemists
Chemical Engineers

7
E. I. du Pont de Nemours & Co. (Inc.)

2531-B Nemours Building
Wilmington, Delaware 19898
When I'm graduated, I'll be a
(List profession)

Please send me more information about how I might fit
in at Du Pont.
Name
Class

Degree expected

Major

College
My address

/

BETTER THINGS FOR BETTER LIVING . .. THROUGH CHEMISTRY
City

An equa/ opportunity employer

Zone

State

From the Crib to the Main:

WATER FOR CHICAGO
By John Howlett, Jr. E.E.
In supplying water to a population
of about 4,500,000 in Chicago and 61
adjacent suburbs, the Chicago Water
System has in operation two of the
largest filtration plants in the world.
The completion of Chicago's Central
District Filtration Plant is but the
latest in the many improvements
which have been made in the Chicago Water System since its beginning in 1854. The Water System
presently consists of four intake

When these two sources became contaminated they had to turn to the
lake for their water. This was first
provided by water peddlers and
eventually in 1842 by a privately
owned pumping station. The beginning of the present municipally
owned water system came about in
1852 when the city of Chicago took
over the franchises of this private
company. The original pumping
station consisted of a 25 horsepower

HIGH RISE
APARTMENTS

sion had to begin the project of enlarging the system. The first project
consisted of placing a crib as an offshore intake and installing a pump
with an 8-mgd capacity. In succeeding years this shore supply also became contaminated by direct sewer
discharges into the lake and from the
sewage laden Chicago river flowing
into the lake. This led to the construction in 1867 of Chicago's first
water tunnel and thus the beginning

TYPICAL FLOW DIAGRAM OF WATER from LAKE TO YOU
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Figure 1.—Water flow through the Chicago Water System. (Diagram courtesy Chicago Water System.)

cribs, two filtration plants, and eleven
pumping stations. In 1963, the Chicago Water System pumped 381,046,000,000 gallons of water to Chicago
and the adjacent suburbs.
The early Chicago settlers received their water supply from the
Chicago river or from shallow wells.
12

pump capable of pumping 1.8 mgd
(million gallons per day). After the
city began operating the water system any new pipe installed was of
cast iron rather than being of bored
out cedar logs as the previous pipe
had been. Because of the growing
population the first water commis-

of the Chicago Water System of today.
The years following the Chicago
fire saw the addition of more pumping stations and distribution facilities. In 1889, with the formation of
the Chicago Sanitary District a
move was made to avoid contamina-

tion of the lake. All sewers leading
into Lake Michigan were blocked,
the direction of the Chicago River
was reversed, and the Chicago
Drainage Canal was constructed to
carry all sewage treatment plant
effluents to the Des Plaines River.
John E. Ericson, city engineer for
many years, built a large experimental filtration plant and John R.
Baylis, famed water chemist, conducted many experiments there
which were the basis for the design
of the South District Filtration
Plant. The plant was completed in
1945 and was Chicago's first source
of completely filtered water.
The most recent additions to the
Chicago Water System are the Central District Filtration Plant and the
Southwest Pumping Station. The
Central District Filtration Plant officially started furnishing filtered
water to the central and north water
districts on October 29, 1964.
There are essentially three phases
the water must pass through in its
trip from the intake cribs to Chicago
homes. This path may be followed in
Figure 1. The first of these phases
is the entry of the water at the cribs
and its journey to the filtration
plants.
The cribs are located two to
three miles offshore and in from 32
to 37 feet of water. The cribs consist of two concentric cyclinders,
filled with stone and concrete, which
rest on the bed of the lake. Water
enters ports near the bottom, rises
and passes through screens (to exclude fish), and flows by gravity
down the center shaft to the tunnel
approximately 150 feet below the
bed of the lake. Early tunnels were
constructed in clay, lined with bricks
and varied from five to ten feet in
diameter. Since 1910 all tunnels have
been constructed in rock, lined with
concrete, and vary in height from 10
to 20 feet in the inverted "U" design. These tunnels lead to the filter
plant intake basin to begin the second phase of the water's journey.
There are two filtration plants in
the Chicago Water System: the
South District Filtration Plant, completed in 1945, and the Central District Filtration Plant, currently pre-

•

John Howlett is a junior electrical
engineer from Normal, Illinois. John
is President of his class, a member
of the I.E.E.E., and a pledge of
Lambda Chi Alpha fraternity.
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Figure 2.—Water flow through the South District Filtration Plant. (Diagram
courtesy Chicago Water System)
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ter enters the underground tunnels
which carry it to the pumping stations.
The pumping station is the last
phase in handling the water before
it enters the main for distribution.
When the water reaches any of the
11 pumping stations, it is pumped
under 30 to 50 pounds pressure
through the water mains. There are
a total of 55 pumps in the 11 stations
with a combined daily capacity of
3,030 mgd. Six of the stations use
steam power to drive their pumps
while the remaining five use electric power. These two sources of
power provide reliability of service
AERIAL VIEW OF THE SOUTH DIST FILTRATION PLANT
in case of a failure of one or the
other sources. The new Southwest
Figure 3.—South District Filtration Plant. (Photo courtesy Chicago Water System)
Pumping Station uses pumping
equipment of the submerged, verparing for full time operation. The
The water is metered from the
tical-turbine,
high-lift type. This is
South District Plant provides a good chemical applications conduits into
first
the
station
in Chicago to use
example of the operation of either the three mixing and settling basins.
equipment.
type
this
of
There are
plant. Figure 2 shows the flow of In the mixing basins, the water is
a
total
of
four
station.
pumps
this
in
the water through this plant. The gently agitated by slowly revolving
Three of them provide 50 million
addition shown in Figure 2, which paddles. The floors of the settling
increases plant capacity by 50 per basins are equipped with scrapers gallons per day and the other one
provides 25 million gallons per day.
cent, is currently being completed. for sludge removal to one side from
The 50 mgd pumps are each driven
Water enters the filtration plant where it is eventually pumped back
by a 2,250 hp. electric motor. After
principally from the tunnel to the into the lake far from the plant. The
the water leaves the pumping stacrib, but, in case of damage to the water leaves the settling basins via
tions it is delivered to homes and intunnel or crib, water can enter the a settled water header from where
dustries through the more than 4000
intake basin directly from the lake it is conveyed to the filter galleries.
miles of water mains in the city.
through shore intake ports. The After the water goes through the
water is screened prior to entering filters it enters the clear water reIn addition to pumping the water,
the suction well at the low lift servoir located under the filter beds. the Chicago
Water System also mainpumps. These low lift pumps raise The filters consist of six layers of tains extensive
chemical and bacthe water 20 to 24 feet into an upper sand and gravel. They are cleaned teriological
laboratories to test the
and a lower raw water conduit. Next on the average of once a day by re- water that
flows through the Chithe water passes through a chemical versing the direction of the flow cago water mains. The
Chicago Waapplication conduit where the chem- through them. The filters were ori- ter System
was the first public waicals are added and mixed rapidly.
ginally made by graduating from fine ter system to continuously monitor
The more important chemicals sand on the top of the filter bed to their water
to protect against radioadded are chlorine, activated carbon, three and one-half inch diameter activity hazards.
The labs are also
aluminum sulfate, ferrous sulfate, gravel on the bottom. However, af- equipped
with an electron microanhydrous ammonia, lime, and flu- ter about 12 years of continuous scope to
speed bacteriological tests.
oride. The chlorine and ammonia operation, the layers of sand began
are used to kill bacteria. The acti- to mound because of this daily backThe Chicago Water System is curvated carbon is used to remove washing operation. After many ex- rently looking to the future with its
tastes and odors. The aluminum periments it was found that by Capital Improvements Program.
sulfate and ferrous sulfate are used graduating the bottom four layers Money for this program as well as
in the coagulation of suspended mat- from largest to smallest and then for all other Water System operater, plankton organisms, and bac- placing two medium sized layers on tions comes entirely from revenue
teria. The lime lessens the corro- top this difficulty could be avoided. collected from the sale of water.
siveness of the water to the distri- A clear water header carries the This improvement program runs inbution water mains. Fluoride is add- water from the reservoir located un- to the millions of dollars and is based
ed to reduce dental caries in chil- der the filters to the main clear on water demands up to the year
dren's teeth.
water reservoir from where the wa- 1980.
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FROM CAMPUS TO CAREER VVITH DELCO RADIO
Just 10 years ago, Max Stanton
received his BA in Physics from
Indiana University.
Today, Max is a senior project
engineer at Delco Radio Division
of General Motors Corporation in
Kokomo, Indiana.
Max is shown above analyzing
gas ambients found in sealed transistor enclosures. The system—a
residual gas analyzer—is pumped
down to a low vacuum with an
absorption tank and vacion pump.
Then a transistor is punctured and
the gas introduced into the analyzer. Using mass spectrographic
techniques, an analysis of the constituents through mass number 80
can be made. Such analyses are
helpful in the study of surface ef-

fects in solid state devices.
Max Stanton has established a
challenging and satisfying career
with Delco—the electronics division of General Motors. As a young
graduate engineer, you, too, could

An equal opportunity employer
solid state electronics'/

DELCO RADIO DIVISION
OF GENERAL MOTORS
Kokomo, Indiana

soon be on your way to a longtime, rewarding career at Delco.
Opportunities exist now in silicon and germanium device development, ferrites, solid state diffusion, creative packaging of semiconductor products, development
of laboratory equipment, reliability
techniques, and applications and
manufacturing engineering.
Our brochure detailing the opportunities to share in forging the
future of electronics with this outstanding Delco-GM team is yours
for the asking. Watch for Delco
Radio interview dates on your
campus, or write to Mr. C. D. Longshore, Dept. CR, Delco Radio Division, General Motors Corporation,
Kokomo, Indiana.

Being a technically trained man ... we assume you
are looking ahead to a career of exciting growth and
accomplishment and that you are looking for a company possessing these same qualities.
If our assumption is correct, we would like you to take
a close look at us. For this Company, while solving the
problems of the day, thrives on a sort of creative restlessness which anticipates the challenges of tomorrow.
And more important to you, it recognizes its engineers
and scientists as the master key to its present success
and future progress.

. ‘1:

>

e
• 'I.

From a solid foundation of basic and applied research,
our Company has gained a firm foothold in the land,
sea, air, and space programs that are helping to shape
our nation's future. Our engineers and scientists are
exploring ever-broadening avenues of energy conversion
for every environment. Should you join them, you'll be
assigned early responsibility ... to apply your engineering talents to such areas as advanced gas turbines ...
rocket engines ... fuel cells and nuclear power.

provides
challenge
for
virtually
every
technical
talent
at
Pratt & Whitney
Aircraft

Such trail-blazing projects command the best of varied
talent. That's why you'll find at Pratt & Whitney Aircraft men with college training as diverse as their
responsibilities. You will also find that opportunities
for professional growth are further enhanced by our
corporation-financed Graduate Education Program.
Your degree? It can be a B.S., M.S. or Ph.D. in:

MECHANICAL • AERONAUTICAL • ELECTRICAL • CHEMICAL
and NUCLEAR ENGINEERING • PHYSICS • CHEMISTRY
• METALLURGY • CERAMICS • MATHEMATICS • ENGINEERING SCIENCE or APPLIED MECHANICS.

For further information concerning a career with Pratt &
Whitney Aircraft, consult your college placement officer—or—write to Mr. William L. Stoner, Engineering
Department, Pratt & Whitney Aircraft, East Hartford 8,
Connecticut.

SPECIALISTS IN POWER ... POWER FOR PROPULSION—POWER
FOR AUXILIARY SYSTEMS. CURRENT UTILIZATIONS INCLUDE
AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND INDUSTRIAL APPLICATIONS.

Pratt &Whitney A ircraft
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT
FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA

DIVISION OF UNITED AIRCRAFT CORP.

A
An Equal Opportunity Employer
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ATOMIC
G
E

By
Skip
Szialagyi,
Jr. Ch.E.

Andrew "Skip" Szilagyi
is a senior chemical engineer from Cleveland,
Ohio. Skip is Vice-President of his class; a
member of the A.I.Ch.E.,
Council,
Judicial
the
and Lambda Chi Alpha
fraternity.

Dawn of the Atomic Age came in
July, 1945, with a burst of blinding
white light from a steel tower in
Alamogordo, New Mexico.
The tower vaporized and the sand
beneath it fused into glass. Over
mountains and mesas thunder rolled
and rumbled. A cloud, unlike any
ever seen before—mushroom shaped
and many colored—boiled upward
for over seven miles.
The energy that lights the sun and
the stars had been released on
Earth. This was the first atomic explosion, the dawn of the Atomic
Age.
THE ATOMIC AGE
The Atomic Age had its beginning
in the cold winter of 1896. In his
Paris laboratory, one of the early
pioneers, Henri Becquerel, made a
startling discovery. By chance he left
a sealed, unexposed photographic
film near a piece of uranium ore.
18

Later, he was astonished to find the
film had darkened, as if by exposure
to light. Studying the film, he concluded that it could have been darkened by an unknown kind of energy,
which he later called "radioactivity."
Soon afterward, Pierre and Marie
Curie discovered that radium was
also highly radioactive, but could
not explain why.
Then, in 1905, Albert Einstein suggested a radical answer. Radioactivity is matter gradually changing
into energy. Despite Einstein's revolutionary suggestion, that matter
can be changed into energy, scientists continued to believe that atoms,
of which all matter is composed, are
indestructible. But in 1909, Rutherford of England, working with rays
emitted by radium, disintegrated an
atom of nitrogen. His experiment
did not show, however, that energy
had been released. Einstein's belief
was still a theory.

Finally, in 1932, an Englishman,
John Cockcroft, proved that the destruction of atoms did in fact release
energy. Two years later, Irene and
Frederick Joliet Curie found that
exposure to radiation also made
other substances radioactive. And
in America, only eleven years before Alamogordo, E. O. Lawrence
invented the first large atom-smashing machine, the Cyclotron.
Then, early in 1939, news came
from Berlin that two Germans had
split the uranium atom. Shortly before, a woman scientist, Lise Meitner, had fled from Berlin to Denmark to escape Nazi tyranny. It was
she, working with another refugee
scientist, Otto Frisch, who first
proved that the splitting of uranium
atoms could release enormous
amounts of energy. This new process was labeled "fission." Within
days, Neils Bohr of Denmark
(Continued on Page 20)

Graduation was only the beginning
of Jim Brown's education

Because he joined Western Electric
Jim Brown, Northwestern University, '62, came with
Western Electric because he had heard about the Company's concern for the continued development of its
engineers after college graduation.
Jim has his degree in industrial engineering and is
continuing to learn and grow in professional stature
through Western Electric's Graduate Engineering
Training Program. The objectives and educational philosophy of this Program are in the best of academic
traditions, designed for both experienced and new
engi neers.
Like other Western Electric engineers, Jim started
out in this Program with a six-week course to help in
the transition from the classroom to industry. Since
then, Jim Brown has continued to take courses that
will help him keep up with the newest engineering
techniques in communications.

Western Electric MANUFACTURING

This training, together with formal college engineering studies, has given Jim the ability to develop
his talents to the fullest extent. His present responsibilities include the solution of engineering problems
in the manufacture of moly-permalloy core rings, a
component used to improve the quality of voice
transmission.
If you set the highest standards for yourself, enjoy
a challenge, and have the qualifications we're looking
for — we want to talk to you! Opportunities exist novv
for electrical, mechanical and industrial engineers,
and for physical science, liberal arts and business
majors. For more information, get your copy of the
Western Electric Career Opportunities booklet from
your Placement Officer. And be sure to arrange for an
interview when the Bell System recruiting team visits
your campus.
A N D SUPPLY UNIT OF THE BELL SYSTEtV

AN EQUAL OPPORTUNITY EMPLOYER

Principal manufacturing locations in 13 cities 0 Operating centers in many of these same cities plus 36 others throughout the U.S.
Engineering Research Center, Princeton, N. J. 0 Teletype Corp., Skokie, Ili_ Little Rock, Ark. 0 General Headquarters, New York City

ATOMIC AGE
(Continued from Page 18)
brought news of uranium fission to
scientists in America.
Then on September 1, 1939, Hitler
moved into Poland amid reports that
the Germans were expanding their
studies of uranium. Shortly afterward, the United States government
began a program to determine the
possibilities of atomic energy.
War:
At 7:30 A.M., Sunday, December
7, 1941, Japanese planes blasted
Pearl Harbor. The United States
went to war on the battlefronts and
in the laboratories. As atomic research was stepped up, the Army
established a secret organization
titled "The Manhattan Engineer
District." Its mission was to develop
and produce an atomic bomb as fast
as possible.
From mines deep in the Belgian
Congo came much of the uranium
needed by the great new atomic
plants at Oak Ridge and Hanford.
Every ounce was hauled out through
more than 1200 miles of rocky canyons and steaming jungles, then
shipped across 5,000 miles of submarine infested seas to America.
Finally, on July 16, 1945, the
work of the Manhattan Ditrict was
put to the test. Observers waited
tensely in the desert as the seconds
ticked by. Then, just before daylight, they saw the darkness ripped
by an incredible light. The first
atomic device had worked.
Just twenty days later, the Japanese city of Hiroshima was almost
completely wiped out by the first
atomic bomb. Three days later, the
second atomic bomb burst over the
city of Nagasaki. Finally, the Japanese succumbed. With the end of
war, and the beginning of peace,
American doctors and nurses joined
with the Japanese personnel in
treating the injured and studying
the effects of atomic radiation.

Improving the public welfare and
promoting world peace were two of
its objectives.
In 1946, the United States delegation to the United Nations told the
world body that America would give
up the A-Bomb if all nations would
agree to a system of foolproof safeguards underwhich atomic energy
could be only used for peaceful purposes. The Russian answer was no!
Instead of cooperating, the Soviet
Union erected an "iron curtain" of
barbed wire. Armed guards and
censorship between the communist
nations and the free world prevailed.
Faced with Russia's belligerant
attitude, the United States began to
strengthen her defenses. If there
was to be an atomic arms race, she
knew she must win it. Spurred on
by the first Soviet atomic explosion
in 1949, and by the outbreak of the
Korean War in 1950, Congress earmarked more than seven billion
dollars for the task. New and better
atomic plants rose all over the nation.
The search for uranium to feed
these plants became a 20th Century
"Gold Rush." School teachers, taxi
drivers, and clerks joined in the
hunt. Some struck it rich, and
others failed. But vast new deposits
of uranium were found in America
and Canada.
U.S. troops began to learn the
battlefield techniques demanded by
such weapons. At tests in Nevada,
the troops dug in near ground zero,
getting used to the shock and sound
as atomic artillery and baby ABombs were used on them.
Then in 1952, using the newly discovered process of atomic fusion,
U.S. scientists produced the most
unbelievable force of all, the first
Hydrogen Bomb. More than 300
times as powerful as the Hiroshima
A-Bomb, the first H-Bomb test literally wiped a small Pacific island off
the map.

Interval:
Following the war, a new law was Progress:
passed in the U.S., which transferMeanwhile, the search for a means
red control of atomic energy from to harness the tremendous force of
the Army to a newly created, all the atom went on. Most of the effort
civilian Atomic Energy Commission. centered around the design and de20

velopment of nuclear reactors. Progress came quickly, for in December,
1951, a bulb was lighted by electricity produced by a small experimental
reactor at a testing station at Arco,
Idaho. Although then only the lights
of a laboratory were lit, by 1980
more electric energy may be produced in the United States by atomic
power than is now produced by conventional fuels.
At 11: 33 A.M., January 17, 1955,
in the Thames River, Groton, Connecticut, the blinker signal on the
conning tower of the submarine
"Nautilus" flashed: "Underway on
nuclear power." Only minutes before, her massive streamlined hull
had backed cautiously away from
her pier for the first time. As she
cruised swiftly into Long Island
Sound, her brief message told the
world that atomic power had at last
been controlled and put to constructive use. To everyone, everywhere,
the short message meant that the
bright dream for the atomic age was
moving toward reality and that
atomic power might revolutionize all
forms of travel, not only on the sea,
but on land and in the air.
Atomic energy is world-wide.
Canada, one of the leaders in the
field, built its first reactor in 1945.
Great Britain, which is second only
to the U.S. in the free world, has
undertaken a huge construction plan
for reactors. And France, which has
one of the leading atomic energy
laboratories near Paris, is not far
behind the U. S.
Applications:
Atomic energy has many uses in
everyday life. In medicine, radioactivity can be used to kill diseased
human tissue. Many ingenious ways
have been developed to bring it into
contact with diseased cells. Atomic
pistols, for example, shoot tiny pellets of radioactive gold into cancerous growths. And in many hospitals,
radioactive lamps direct the strong
rays from radioactive cobalt on the
cancerous tissue.
Radioactive iodine has been used
since 1947 to treat diseases of the
thyroid gland. The radio-iodine is
(Continued on Page 24)

IN
YOUR
FIRST JOB
WILL YOU BE
HEADI-\G
HELLBET
FOR
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The accelerated pace at
which technology is advancing may mean that the
wrong decision for your first
job may cause you to slip
into the abyss of obsolescence. Engineers and engineering management at
Hamilton Standard have already confronted and successfully overcome this
bleak problem. Ll In the
early 1950's, while continuing an undisputed position in the propeller business, management initiated
a swift, sound product
diversification program.
By judiciously applying the
valued skills and capabilities that HSD engineers
acquired as the world's
foremost developers and
manufacturers of propellers, the switch to new product opportunities in the
then-new jet market was
orderly and highly successful. Hamilton Standard rode
the wave of aviation progress to leadership in the
jet aircraft and aerospace
equipment field as they already held in the field of
propellers. Engineers with
heavy experience in hydromechanical control devices
for propellers turned their
skills to metering fuel flows
in engine controls; the aerodynamics of air conditioning systems proved a natural field for engineers who
had moved masses of air
with propellers . From air
conditioning the field was

broadened to include jet
engine controls and pneumatic valves, beginning
with analytical feasibility
studies through preliminary
design and prototype development.E Since early 1960
this same determination
and mobility has been applied to adapting engineers'
skills to obtaining a share
of the new missile, rocket
and space vehicle opportunities. Company state-ofthe-art advances have led
to receipt of contracts to
provide the environmental
control for the lunar excursion module, and space
suits. Studies have been
completed on one-man propulsion units to be used by
astronauts during orbital
rendezvous and on the
moon's surface.E The company's continued expanding
probe into the fields of
electronics, ground support, electron beam technology and industrial
valves, among others, is
sustained by an organization of almost one thousand
graduate engineers and
technicians with a wide
variety of complementary
engineering and manufacturing skills. Supporting
these technical/production
teams, in turn, are some of
the most extensive privately-owned experimental
and manufacturing facilities in the United States.
Without such support,
theory holds sway, new

products rarely mature, and
obsolescence of both company and personnel set in.
Hamilton recognizes that
its ability to produce a
workable article is measured by two basic criteria:
its people, and the tools at
their immediate disposal. El
Such diversification has
brought Hamilton into the
areas of engineering and
scientific disciplines including aerodynamics, compressible flow, control dynamics, digital computation, analog computation,
electronics, electron optics,
fluid dynamics, heat transfer, hydraulics, instrumentation, internal aerodynamics, kinematics, magnetic
circuitry, mechanical metallurgy mechanics, metallurgy, physical chemistry,
physics, quality control, reliability, servo-mechanisms,
statistical analysis, structures, systems analysis,
thermodynamics, thermoelectricity, tool engineering, transistor circuitry,
vehicular dynamics and vibrations.E1Hamilton Standard's successful diversification also hinged on another hedge against engineering obsolescence ...

Hamilton
Standard

the obsolescence associ•
ated with the inability of
the individual to keep up
with new developments in
his field. Management recognized and met this problem early, by setting up
programs of continuing
education. United Aircraft
Corporation sponsors a
Graduate Education Program offering part-time,
tuition-paid advanced study
at Trinity College, University of Connecticut, and
Rensselaer Polytechnic Institute of Connecticut.
There is also a regular
schedule of technical and
non-technical courses at
company facilities, plus
seminars and short courses
at colleges and universities.
E Are you faced with the
task of selecting a company that will keep you upto-date in your profession?
Explore career opportunities with Hamilton Standard — an equal opportunity
employer — write to M r.
Timothy K. Bye, Supervisor
of College Relations, Windsor Locks, Connecticut or
see you Placement Office
for an appointment with
our representative when he
visits your campus. I
I

DIVISION OF

United
Aircraft
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Miss Technic For December

Photos by Stewart

)

MISS
LINDA
JAMES

Our Miss Technic for December is Miss
Linda James. She is a freshman French major
at DePauw University.
lArhen not away at school, Linda lives with
her family just down the road from Rose in
Seelyville. Included in her family is a senior
Rose man, Steve James. Maybe these are indications that Rose men have a good chance for
a date with our December Miss Technic.
Other than being very active as a Delta
Gamma pledge, Linda spends her free time
swimming, horseback riding, and playing tennis. But during the cold days—and nights—
of winter, she has time for other activities.
Hopefully, one of these will include dates with
Rose men.
Linda is 5'3" tall and weighs 116 lbs. The
figures on her figure are 35 - 23 - 35. This attractive figure, coupled with her enchanting
personality make her an ideal date for some
lucky Rose man.
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sphorus is mixed into tire fabrics to
show the rate at which tires are
(Continued from Page 20)
worn down during laboratory tests.
taken by mouth in an atomic cock- Even the most intricate chemical
tail. Like all iodine, it gathers rapid- processes, such as petroleum crackly in the thyroid gland where it ing, can be followed with radioisodestroys the diseased cells. With a topes and thereby made more effigeiger counter the amount of radio- cient. Radioactivity can also induce
active iodine taken up by the dis- new chemical reactions leading, for
2253 Wabash Ave.
eased gland can be measured with example, to the development of
great accuracy. Doctors can then stronger, more heat resistant plasdetermine both the state of the dis- tics.
TERRE HAUTE, INDIANA
ease and the effectiveness of the
With the aid of radioactivity,
treatment. Although the atomic war technicians can see through and
on disease has just started, before record on film pictures of otherwise
Magazines
long more lives may be saved by invisible flaws in welds and castings.
atomic energy than were destroyed With the newly invented transistors,
Pipes - Tobaccos
by the two bombs at Hiroshima and radioactivity can be transformed diNagasaki.
rectly into electricity in small quanSchool Supplies
In agriculture, radioisotopes are tities. Such atomic batteries are
helping biologists to solve the mys- used to transmit data from highDrugs and Sundries
tery of what makes plants live and flying weather balloons and missiles.
grow. Radioactive carbon and hyA signal from a radioisotope in the
Prescriptions
drogen can be used to trace the wristwatch of a worker can stop a
intricate process, called photosyn- machine in time to prevent an imthesis, by which plant tissue is pending accident. Thus the atom, in
Soda Fountain
created. Scientists hope to duplicate industry as in medicine and in
this process and thus produce food agriculture, has begun to help manLunches
artificially. At agricultural experi- kind in many ways.
ment stations, radioisotopes are Tomorrow:
blended into fertilizer and used to
The new atomic age requires in0
measure how efficiently the ferti- finitely complicated refinements of
lizer is taken up by growing plants. theory that tax the brains and the
By using radioisotope tracers, time of even the world's foremost
agricultural technicians are learning mathematicians. To aid in the task,
what minerals and chemioals should giant electronic computing machines
be added to the diet of livestock in are being pressed into service at
order to keep them healthy and atomic research centers. Future
productive. Also, mosquitoes can be atomic progress must be based on
tagged with radioisotopes in the our understanding of the nucleus
larvae in breeding grounds, thereby of the atom. In order to increase
setting up more effective pest con- this understanding, powerful atomtrols. Through the many uses of smashers (bevatrons and cosmoatomic energy, farmers will be able trons) are being constructed. They
to produce more nutritious food at bombard atoms with tiny particles
lower costs.
of matter moving at nearly the speed
In industry, because radioactivity of light.
will penetrate solids in the same
Since one pound of uranium can
way that light shines through glass, do the job of 1300 tons of coal or
it can be used to measure precisely 360,000 gallons of gasoline, atomic
the thickness of sheet materials dur- fuel will revolutionize the transporting manufacture. Rolling mills use ation industry. Already in use are
the rays from radioisotopes to deter- atomic ships that will be able to
mine the thickness of sheet metal travel for months without refueling.
to within one ten-thousandth of an Atomic aircraft may soon be with
inch. Deviations are adjusted auto- us and some preliminary studies
matically with electronic instru- have been made on atomic locomoments.
tives.
at Meadows Center
At rubber plants radioactive pho(Ccmtinued on Page 30)
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Reuben C. Gooderum, BSME
Wisconsin, 1962, is shown examining
combustion liners after a thermal
paint engine test at Allison Division,
General Motors, Indianapolis, Indiana. Thermal paint, developed by
Allison, is used to determine temperature gradients existing on engine
parts.
Gooderum is one ofthe young engineers at Allison assigned to design
and development of air-cooled turbine engine hardware. This work involves rig testing of turbine engine
parts to determine optimum configurations. Parts later are endurancetested on engines to prove the design.
New, air-cooled turbine blades developed by Allison engineering have
permitted more than 250°F higher
turbine inlet temperatures on turboprop engines, providing as much as
63(),, increased horsepower for the
same engine envelope.
We think you, too, will like the
creative climate at Allison, as well as
the advantages of being associated
with a long-established leader in the
design, development and production
of high performance aircraft engines.
Talk to our representative when he
visits your campus. Let him tell you
what it's like at Allison where Energy
Conversion Is Our Business.
An equal opportunity employer

THE ENERGY CONVERSION DIVISION OF
GENERAL MOTORS. INDIANAPOLIS. INDIANA

CFNUtAl
MOTORS

LUMINESCENCE
(Continued from Page 9)
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Experience
is a great teacher
but . .
you can learn more
from books
cheaper and faster

Order your books through

Rose Polytechnic
Book Store
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emit visible fluorescence when
excited by an ultraviolet radiation
which it can absorb. In general, any
photoluminescent substance has an
absorption band in the spectral region immediately adjoining and even
somewhat overlapping it. Hence, red
fluorescence is excited by orange
light, yellow by green, green by
blue, and violet by ultraviolet. Infrared fluorescence, observed in a
few cases such as chlorophyll and
some crystal phosphors, can be
excited by red light. The fluorescence intensity radiated by a substance varies with the wavelength
of the exciting light only in so far
as the absorption power is a function
of the wavelength. The absorption
of x-rays is a function of the atomic
number or atomic weight of the
absorbing atoms. It is exceedingly
small in the light atoms of which
most organic substances consist
(carbn, hydrogen, oxygen). Only
luminsecent materials containing
heavy atoms will emit bright fluorescence under x-ray excitation.
When fluorescence is induced by xrays, the luminescence is actually a
tertiary effect produced by secondary cathode rays (electrons) set free
by the x-rays.
In cathodoluminescence, the most
important type of electroluminescence, the primary energy is supplied by electrons which have acquired a high velocity under the
action of an electric field. The
energy of an electron after a free
fall through an accelerating potential of one volt is called an electron
volt (e.v.). In order to excite an
electron from the ground state (E,,)
to an energy level E, so that it may
be able to emit radiation of frequency f, the energy of the electron
must be at least equal to
hf — hc

The Perfect Store
For Young College Men

MEN'S & LADIES
CLOTHING STORE
19 Meadows Center

Also, our ladies dept, is the
place to buy that Special
Someone the Perfect Gift

Personalized Service,
We Are Interested In Yov

9ontle/iicd
2afrted.

WESTERN
INDIANA'S
FINEST
BILLIARD
ROOM

400 N. 3rd
The corresponding wavelength to
the energy of one e.v. is 12395 A.
Not only is the type of luminescence important, but also how intense the emitted and absorbed light
(Continued on Page 28)
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"He that loves reading, has everything within his reach." — William Godwin

library notes
by harry gilbert, librarian

Biography is one area of the college library that should be strong,
and it should be kept that way, because biographies generally are written about people who make a mark
in their area of interest. It doesn't
matter if one's interest is science,
engineering, humanities, or even the
narrower or less well known areas,
because there are biographies written about all kinds of people. This
article will be devoted to biographies
of two widely different types of people, and consequently, to two entirely different kinds of books.
MY AUTOBIOGRAPHY,
by Charles Chaplin. Simon and
Schuster, 1964.
The author is Charles Chaplin,
but to the millions around the world
who treasure him for his mixture of
laughter and pathos, the trademark
of his genius, he is Charlie Chaplin.
The little tramp with the bamboo
cane, the derby, and a moustache
was one of those happy happenstances of history.
A vaudevillian from London touring the U. S. in 1914, Chaplin was
under contract to Mack Sennett to
appear in three films a week for
$150 a week. The early attempts
were disappointing and Sennett suggested that Chaplin put on a comedy
make-up. Chaplin was at a loss as
to what make-up to put on. On an
impluse he decided to dress in baggy
pants, big shoes, a cane and a derby
hat. He wanted everything to contrast — the baggy pants, the coat
tight, the hat small, the shoes large.

To add age to his twenty-five years
he put on a small moustache. "I
had no idea of the character," Chaplin recalls. "But the moment I was
dressed, the clothes and the makeup made me feel the person he was.
I began to know him and by the
time I walked onto that big stage
he was fully born."
The real Charlie had been born
in a poor section of London. His
parents were separated. His father
was a vaudevillian until he drank
himself out of the business. His
mother was a soubrette until she
lost her voice. Such circumstances
resulted in a very Oliver Twist like
childhood with the attendant poverty, hunger, hardship and humiliation. These experiences gave pointed authenticity to his tramp character. But before the birth of Charlie
his livelihood came from touring
vaudeville and production groups.
After capturing the world with his
pantomime his financial worries
were over. Trouble continued to
plague him through the complications of his many marriages, his
championing of a Second Front
which branded him a Communist,
and his tax difficulties in the U. S.
and Britain.
In his long and eventful life Chaplin has met everyone from Nehru to
Churchhill, Gertrude Stein to Albert
Einstein, Mary Pickford to Valentino. Of these people and the fascinating details relating them to his
life, Charie Chaplin writes in My
Autobiography.

GEORGE C. MARSHALL, EDUCATION OF A GENERAL, 188°1939. Forrest C.Pogue. Viking Press,
1963.
This is a work which fills a vital
gap in the history of our age. All
the great figures of World War II
and its aftermath have been portrayed. General George C. Marshall
has until now remained voiceless.
The collection of source material for
this work is unprecedented. It includes all the General's personal
papers, taped interviews with the
General, taped interviews with his
relatives, classmates, friends, fellow
officers and associates, newspaper
files of the period, and microfilm
copies of over half a million items
from official government files. Many
of the latter were classified until
now. Much of the material about the
conduct of both World Wars and
about the crucial problems of diplomacy will be new even to students of the period.
This is the first in the threevolume biography. It follows Marshall's progress from childhood in
Uniontown, Pa., to 1939 when Hitler
overran Poland. Marshall became
Chief of Staff of the U. S. Army
at that time. The time between the
beginning of his military career and
1939 is filled with activity in the
Philippine Islands during the Spanish-American War, duty in France
in World War I, China in the time
of the War Lords, and many places
in the U. S.
Marshall triumphed over formidable odds to become, first, an Army
officer with responsibilities beyond
his rank, a member of Pershing's
staff, and finally Chief of Staff
amidst the complex tensions of service rivalries. But Education of a
General goes beyond the life of a
military officer. He is seen in the
light of his family devotion, his
humanity, and his increasing insight into men and nations. Even
beyond this the present work is a
picture of America's end of innocence, the time of her altered course
toward world power, away from
isolation, and the part played by a
great American in shaping his country for her new role in world affairs.
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LUMINESCENCE
(Continued from page 26)
total energy input without questioning which part of this energy is absorbed by the luminescent material
is since luminescence is used as a
source of light. There are three
different ways of defining the efficiency of a luminescent source of
light : the luminous efficiency, the
energy efficiency, and the quantum
efficiency. Of these, the first has
greatest importance from the technical point of view while the last is
most important from the theoretical
point of view.

Squire
Shop

The luminous efficiency is the
ratio of the total light output to the
or lost by reflection, transmission,
or by any other process. The primary energy per second is usually
given in watts or ergs per second.
The light output is not defined in
real energy units, but in lumens.
The number of lumens present in
the radiation is the resultant of three
components: the total energy of the
emitted light, its spectral distribution, and the sensitivity curve of the
eye (see Figure 2).

Go Vested
Young Man

It's Root's
3-Piece Suit that
goes everywhere

It's a way of life, it's a tradition
with young executives. Our vested
suit is indispensable, and essential
everywhere. Naturally, the stpling
authentic natural • shoulder with
trim unpleated trousers. Popular
herringbones, plaids, or solids in
oxford gray, blue or olive tones.

49.95
ROOT'S First Floor

98

An amount of energy emitted in
the green or yellow part of the spectrum corresponds to a much greater
number of lumens than the same
amount of energy if the light is red
or violet. Infrared or ultraviolet
light does not contribute anything
to the luminous efficiency. If all primary energy were transformed into
light of wavelength 5550 A (maximum of the eye sensitivity curve)
the highest luminous efficiency obtainable would be 621 lumens per
watt.
The energy yield (1' is the ratio of
the energy of the luminescent light
inergs or watt seconds, to the energy
absorbed by the luminescent material not accounting for the part of
the primary energy reflected or
transmitted.
The quantum yield Q is the ratio
of the number of photons contained
in the emitted light to the number
of photons absorbed by the luminescent material. The energy yield and

quantum yield are related by the
following equation:
An

change of body color, as the fading
of a dyestuff or darkening of a colorless or light-colored substance. It is
due to a chemical change in the
A,.
luminescent material.
where A„ and A,. are the wavelengths
For a time, the hypothesis prevailof the absorbed and emitted light ed that in every case luminescence
respectively. For a given material, is only a secondary phenomenon acQ is, in general, independent of the companying some sort of chemcial
wavelength of the primary light reaction. The hypothesis seemed esover a large spectral range. The pecially useful for the explanation
quantum yield is strongly influenced of the so-called scintillations which
by external conditions such as tem- are observed when 8-particles imperature and the nature of the pinge on zinc sulfide screens and
solvent the luminescent material is provide a method for counting 8in. The color of the luminescent particles. Every individual 8-parlight of different materials is in no ticle impinging on the fluorescent
way connected with the absolute screen produces a sharply localized
values of Q. The yield can be high burst of light emission which was
or low for a blue fluorescence as ascribed to the "breaking up" of
well as a red fluorescence. Q varies some kind of "centers" in the mabetween extremely wide limits, from terial of the screen. The efficiency
100% to less than 1%.
of 8-particles when used in lumiMany luminsecent materials de- nescence, however, and the relativeteriorate more or less rapidly under ly slow rate of deterioration of the
the action of radiation which excites screens proves that it is not possible
fluorescence. In general, this de- that energy emission processes are
terioration is characterized by a linked to the destruction of an emitdecrease of luminescence and some ting center.
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Prepare now for your future in highway
engineering...get the facts on The Asphalt
Institute's new computer-derived method
for determining structural design of Asphalt
pavements for roads and streets
Today, as more and more states turn to modern DeepStrength* Asphalt pavement for their heavy-duty highways,
county and local roads, there is a growing demand for engineers with a solid background in the fundamentals of Asphalt
technology and construction.
Help to prepare yourself now for this challenging future by
getting the latest information on the new Thickness Design
Method developed by The Asphalt Institute. Based on extensive statistical evaluations performed on the IBM 1620 and
the mammoth IBM 7090 computers, accurate procedures for
determining road and street structural requirements have
been developed.
All the facts on this new method are contained in The Asphalt Institute's Thickness Design manual(MS-1). This helpful manual and much other valuable information are included
in the free student library on Asphalt construction and technology now offered by The Asphalt Institute. Write us today.
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NOTES

EOUIVALENT SUBSTITuTIONS mAY BE MADE
FOR T. AS DESCRIBED iN CHAPTER IV
DESIGN TRAFFIC PERIOD IS TWENTY YEARS

'1

1
THE ASPHALT INSTITUTE
College Park, Maryland
Please send me your free student library on Asphalt construction and technology, including full details on your
new Thickness Design Method.
Name

Class

*Asphalt Surface on Asphalt Base
Address

College Park, Maryland

..
.

Thickness Design Charts like this(from the MS-1 manual)
are used in this new computer-derived method. This chart
enables the design engineer quickly to determine the
over-all Asphalt pavement thickness required, based on
projected traffic weight and known soil conditions.

School

THE ASPHALT INSTITUTE

.

City

State

and power. In order to apply the
new source of energy, many na(Continued from Page 24)
tions of Asia, Africa and South
America have been sending scientists
Atomic research requires many
and engineers to research centers in
new materials capable of withstandAmerica for training.
ing high temperatures and heavy
From radioactivity will come the
stresses. Mills are now producing
knowledge and the techniques to
the new metal zirconium. It can
raise the health standards of people
resist corrosion caused by exposure
everywhere. Already radioisotopes
either to air or chemicals. Radioare being used for medical purposes
activity can sterilize and thereby
in nearly every nation of the world.
preserve meats and vegetables.
Within the atom is the promise
Studies under way envision mobile
of a new age in which we will have
atomic sterilization units, which can
complete control over our environbe moved to remote areas where
ment. With new structural materials
normal preservation techniques like
from which spotless, airy buildings
refrigeration are difficult or im- may be spun, and with the availpossible.
ability of tremendous supplies of
On December 8, 1963, former heat, power and radioactivity, we
President Eisenhower proposed to may one day build germ free, airthe United Nations that the world conditioned cities. Even in the forjoin together to strip the atom of its bidding continent of Antartica, commilitary casing and adapt it to the fortable mining communities, proarts of peace. From this the United tected by transparent plastic domes,
States has built portable atomic would permit access to new mineral
power stations that can and have wealth.
Future distillation plants, powerbeen shipped by air to any part of
the world. These capsules of civil- ed by atomic heat, will produce
ization can be used to produce heat from the oceans pure clear water

ATOMIC AGE

BEL-AIR BOWL
and
LOUNGE
C-6069

without limit, from which to supply
the world's cities and to irrigate arid
lands.
Mastery of Nature's process of
photosynthesis will permit the massproduction of food by artificial
means; enough to feed many times
the world's present total population.
With the harnessing of the fusion
reaction, known to occur in the sun
and the hydrogen bomb, we will be
provided with limitless energy,
enough to last a million years. The
frontiers of space no longer lie in
the realm of dreams. Someday, not
far distant, ships, guided and propelled by atomic power, will leave the
Earth to venture across interplanetary distances.
From the hearts of atoms, the
cnergy of the universe has been released on Earth. But whether nuclear energy will ultimately destroy
our present world or help to create a
new and better one lies not in the
hearts of atoms, but in the hearts
of men. Human hate and ignorance
or human love and knowledge are
the masters. The atom will serve
either—Only Time Will Tell—.
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"ROSS"
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. .„.. . . . . . . . . . . . . . droolings
Stolen by Larry MacDonald, Sr. M.E.

Little boy in woodshed:"Father,
did grandpa spank you when you
were a little boy?"
Father: "Yes."
Little Boy: "And did greatgrandpa spank grandpa when he
was a little boy?"
Father: "Yes."
Boy; "Well, don't you think
with my help you could overcome
this inherited sadism?"
Why is it that men praise women
for their virtue and dislike them
so when they try to keep it ?
Did you hear about the new
medical discovery ? Frozen bandaids for cold cuts.
After delivering Mrs. Jones of
her ninth child, the doctor called
the husband aside.
"Next time you feel like propagating," he said, "ask yourself if
you can support another child."
"Doc," replied Jones, "when I
feel like propagatin' I feel like I
could suport the whole state of
Georgia."

spear. One spied a piece of toilet
paper and started to spear it, when
suddenly a gust of wind came up
and blew the paper into the White
House through an open window.
The man became frantic and
rushed into the building. He returned shortly and said: "I was
too late. He had already signed it."
A five year old bay had a terrible
habit of sucking his thumb; a habit
his mother had been trying desperately to break. She told him
that if he kept on sucking his
thumb, he would blow up and burst.
A few days later, his mother's
bridge club came over. One of the
women was very much in the
family way. The little boy wandered into the room, looked at the
pregnant woman and said in a loud
voice, "Say, I know what you've
been doing!"

Rumba: A dance where the front
of you goes along nice and smooth
like a Cadillac and back of you
makes like a Jeep.

"Two-" shouted the pint-sized
umpire.
"Two what?" snarled the big
catcher.
"Yeah, two what?" echoed the
brawny batter.
"Too close to tell," said the umpire.
*
*

Two men were working on the
White House lawn, each supplied
with a small push cart upon which
was a garbage can. They walked
about picking up papers with a long

M.E.: "Do you know who was
the first engineer?"
E.E.: "No, Who?"
M.E.: "Adam, he furnished
spare parts for the first loud
speaker."

E.E.: "I nearly ran over a pedestrian a few minutes ago and I think
he was from Miami."
M.E.: "How do you know he was
from Miami?"
E.E.: "Well, when he reached
the sidewalk I heard him say something about the sun and the
beach."
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Men on the move
at Bethlehem Steel

BETH EH Eki
ST EL

BRUCE SHAFEBOOK, MET.E., LEHIGH '60—Bruce supervises the metallurgical lab that watchdogs the
quality of alloy, tool, and bearing
steels made at our Bethlehem, Pa.,
Plant.

JACK LAMBERT, E.E., KENTUCKY '60
—Jack works on design, installation,
and maintenance of power stations,
distribution networks, motors, and
drive systems at our Steelton, Pa.,
Plant.

DON McCANN, M.E., PRATT '60—
After experience as a maintenance,
design, and construction engineer,
Don became a cost-control specialist
at our Lackawanna Plant, near Buffalo, N.Y.

BERNIE BAST, CH.E., PENN STATE
'61—An engineer in our research
laboratories in Bethlehem, Pa., Bernie
is shown making distillation studies for
a research project on coal chemicals.

ALVIN TYLER, MET.E., CASE INSTITUTE '60—"Tim" is a salesman assigned to our Buffalo District. His
technical training is a valuable asset
in selling steel products.

DON DIXON, C.E., MASSACHUSETTS
'60—A field engineer in our Fabricated Steel Construction Division, Don
supervises steel erection for major
buildings and bridges.

These alert young men are a few of the many recent graduates who joined the
Bethlehem Loop Course, one of industry's best-known management development
programs. Want more information? We suggest you read our booklet, "Careers
with Bethlehem Steel and the Loop Course." Pick up a copy at your Placement
Office, or write to our Manager of Personnel, Bethlehem, Pa.
An equal opportunity eniployer

Coulc c ,J.S. firm thct h loec
save a cotton croo corocc
clso hcv c hcnc in k eang
Jcyne TippTons skin soft
You'd expect that a U.S. company engaged in mining,
production and marketing in over a hundred countries
might have an impact on many national economies. And
you'd be right. For instance, with an insecticide sold under the trade mark "Sevin,- this company was largely
responsible for saving a middle east cotton crop.
And when a leading chemical manufacturer's products include silicones, which have a soothing and protective effect on skin, they're bound to turn up in skin
lotions, creams,and emollients. Jayne Tippman uses them
to keep a glowing complexion that weather can't beat.
Cotton fields and skin lotions are unlikely
markets for one company's products. Unless
that company is Union Carbide.
But then, Union Carbide also makes half a

dozen major plastics, along with plastic bottles and
packaging films. And it's one of the world's most diversified private enterprises in the field of atomic energy.
Among its consumer products are -Eveready- batteries
and -Prestone- anti-freeze. Its carbon products include
the largest graphite cylinders ever formed, for possible
use in solid-fuel rockets. Its gases, liquefied through
cryogenics—the science of supercold — include liquid
oxygen and hydrogen that will be used to propel the
space ships designed to reach the moon.
In fact, few other corporations are so deeply involved in so many different skills and activities
that will affect the technical and production
capabilities of our next century.
It's a future that glows like Jayne Tippman.

UNION CARBIDE CORPORATION, 270 PARK AVENUE, NEW YORK, N. Y. 10017. IN CANADA UNION CARBIDE CANADA LIMITED, TORONTO
Divisions Carbon Products, Chemicals, Consumer Products, Food Products, International, Linde, Metals, Nuclear, Olef ins, Ore, Plastics, Silicones and Stellite

Advancement in a Big Company:
How it Works

An Interview with General Electric's C. K. Rieger, Vice President and Group Executive, Electric Utility Group
pendent companies. Since each department is responsible for its own
success, each man's share of authority and responsibility is pinpointed.
Believe me, outstanding performance
is recognized, and rewarded.

Q. Can you tell me what the "promotional ladder" is at General Electric?

C. K. Rieger

• Charles K. Rieger joined General Electric's Technical Marketing Program after
earning a BSEE at the University of Missouri in 1936. Following sales engineering
assignments in motor, defense and home
laundry operations, he became manager of
the Heating Device and Fan Division in
1947. Other Consumer-industry management
positions followed. In 1953 he was elected
a vice president, one of the youngest men
ever named a Company officer. Mr. Rieger
became Vice President, Marketing Services
in 1959 and was appointed to his present
position in 1961. He is responsible for all
the operations of some six divisions composed of 23 product operations oriented
primarily toward the Electric Utility market.

Q. How can I be sure of getting the
recognition I feel I'm capable of earning in a big company like G.E.?
A. We learned long ago we couldn't
afford to let capable people get lost.
That was one of the reasons why G.E.
was decentralized into more than a
hundred autonomous operating departments. These operations develop,
engineer, manufacture and market
products much as if they were inde-

A. We regard each man individually.
Whether you join us on a training
program or are placed in a specific
position opening, you'll first have to
prove your ability to handle a job.
Once you've done that, you'll be given
more responsibility, more difficult
projects—work that's important to
the success of your organization and
your personal development. Your ability will create a "promotional ladder"
of your own.

Q. Will my development be confined
to whatever department I start in?
A. Not at all! Here's where "big company" scope works to broaden your
career outlook. Industry, and General
Electric particularly, is constantly
changing — adapting to market the
fruits of research, reorganizing to
maintain proper alignment with our
customers, creating new operations
to handle large projects. All this represents opportunity beyond the limits
of any single department.

Q. Yes, but just how often do these
opportunities arise?
A. To give you some idea, 25 percent
of G-E's gross sales last year came
from products that were unknown
only five or ten years ago. Thes new
products range from electric tooth
brushes and silicone rubber compounds to atomic reactors and interplanetary space probes. This changing Company needs men with ambition and energy and talent who aren't
afraid of a big job—who welcome the
challenge of helping to start new
businesses like these. Demonstrate
your ability—whether to handle complex technical problems or to manage
people, and you won't have long to
wait for opportunities to fit your
needs.
Q. How does General Electric help
me prepare myself for advancement
opportunity?
A. Programs in Engineering, Manufacturing or Technical Marketing give
you valuable on-the-job training. We
have Company-conducted courses to
improve your professional ability no
matter where you begin. Under Tuition Refund or Advanced Degree Programs you can continue your formal
education. Throughout your career
with General Electric you'll receive
frequent appraisals to help your selfdevelopment. Your advancement will
be largely up to you.

FOR MORE INFORMATION on careers for engineers and scientists at General Electric, write
Personalized Career Planning, General Electric, Section 699-11, Schenectady, N. Y. 12305

GENERAL
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